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Improvements in Friction-Clutch Plates. 
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«f Il£ AI ??^~ BeN2 Aktiengesellschaft, 
r^ ttgart " Unt ?^^ e ^ Germany, a 
Company organised under the laws of 

S^- G £ d ° here ^ y dec]are °* invention, 
for which we pray that a patent may be gran- 

SrfJ? ^ d ? e method b * ***** * to be 
P 3 ^™^ *> be Particularly described in and 
by the following statement:— 

rfSc if V + t nti6 t? J eI . ates ta diction-clutch 
plates of the kmd in which a torsionaliy 
elastic connection between the disc part of the 
plate and the hub on which it is mounted 
comprises intermediate members of rubber 
c£rT i^ lC which are subjected to 

shear ^ stress. Some known intermediate 
members have the form of a disc of uniform 
strength whose axial dimension increases in 
$*t™ \ mw aiddkecUon. These interme. 
r^ate members have small adhesion surfaces 
^ trm durabflity of the torsionaliy elS 
connection is not assured, even if the shear 
stress is relatively low. '"The intemefaS 
members are intended elastically to absorb 
and damp torsional vibrations of the clu£h 
tSjuf 1 7 irreguIarities "> ^e driving 
m In the selection of the material for the 

l n ™^fl memberS ' a compromise must 
be made between materials of high elasticity 

elasticity but relatively high internal friction 

mediate members under the shear stress and 
because of the high internal friction whi'cE 
necessary for me damping, high tempers 
are produced under the influence of which the 
said members may be destroyed after onlv a 
short operating life. y 2 

Similar disadvantages arise in a known 
clutch-plate arrangement in which the duS 
disc has a parallel locking disc and the discs 
ire connecte^by^an adherent to^oSj 



elastic layer and are engaged with each other 
by teeth and recesses at their edges This 
mterengagement is arranged to limit relative 
rotation between the discs and to produce the 
effect that, on any rotation of the clutch" disci 
m relation to the locking disc, the two discs 
will move axially towards each, other com- 
pressing the elastic layer. Such dutch' plates 
are expensive, while the evolution of heat is 
considerable due to the axial compression of 
the layer when shear stress occurs. 

An object of the present invention is to 
provide a clutch plate in which t&e neat 
evolved will not disadvantageously affect the 
said members, thereby ensuring a long and 
reliable life in practical use. 

According to the invention, a frictidn- 
clutch comprises a disc part, a hub, casing 
parts mounted on and rotafionally fast with 
the hub and spaced from the disc part which 
they embrace between them, torsionaliy 
elastic connection means having the form of 
an annums or sectors of an armulus com- 
pletely or substantially completely encircW 
tne hub and interposed between eadlt of the 
casing parts and the disc part, passages for 
cooling air extending through the said annular 
connection means or between the sectors 
thereof, and means, additional to the said 
connection means, provided between the 
disc part and a said casing part for damping 
torsional vibrations of the disc part iff re- 
lation to the hub, the connection means being 
made of soft rubber or like soft elastic ma- 
terial having ldw damping power and being 
firmly connected by adhesion Over their side 
surfaces to the respectively adjacent side 
surfaces of the disc part and casing parts 
In this arrangement, a large volume of the 
soft elastic material can Be provided and can 
be connected by adhesion to the pkte and 
casing parts over large surfaces. Advari- 
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tageousiy, the connection means substantially 
fills the annular spaces, between the plate and 
casing parts, bounded by the hub- and the in- 
side of the clutch linings. 

By using, for the connection means, a large 
volume- of soft elastic material of low damp- 
ing power, the quantity of heat evolved per 
unit mass as a result of the deformation under 
shear stress is kept small. This effect is en- 
hanced by reason of the fact that the tor- 
sional vibrations are not damped exclusively 
by the connection means. The heat due to the 
damping action is therefore not produced 
solely in the material of the connection means 
and can be more effectively and simply 
dissipated to casing parts or to- the outer 
atmosphere. The durability of the torsionaliy 
elastic connection is also improved by using 
large adhesion surfaces. 

The additional damping means may com- 
prise friction bodies guided on casing parts 
and pressed resiliency against the disc part. 
However, use may be made between the disc 
part and casing parts of damping means 
whose action depends upon the flow of. a 
viscous liquid. Such means may comprise an 
annular damping member engaged in fluid- 
tight manner in an annular space containing 
the viscous liquid.. ' 

The cooling-air passages assist m limiting 
the temperature rise due to internal friction. 
The said passages may be radial and open at 
"each end to atmosphere. Due to the rotation, 
a powerful-flow of air is produced m these 
passages, so that the heatis rapidly discharged 
to the atmosphere. ■ 

By dividing the connection means into 
sectors, the surface .area for the transfer of 
-heat to the atmosphere can be advantageously 
increased. The sectors may be disposed be- 
tween radial beads or ribs oa the casing, so 
that the casing surfaces which are cooled by 
the outer atmosphere and the cooling-air pass- 
ages are effectively enlarged. 

-Reference will: now be made to the accom- 
panying drawing, illustrating examples of 
constructiorxmaccordance with the invention, . 
and in the drawing. . - .. . . 

Figure 1 is a vertical section of a friction- 
clutch plate illustrating two different con- 
stfuctions in accordance with the invention. 

Figure 2 is a partial vertical section il- 
lustrating, a modification, and - . 

Figure 3 is a section oh the line III— 111 in 
Figure 2. ■ - 

" In Figure 1, a friction plate 1 1 for a motor- - 
vehicle- clutch comprises a, disc part 10 and a 
hub 12, which are connected together m 
torsionaliy .elastic manner. On respective 
sides of the disc part 10 there are disposed 
- connection means in the form of annular 
intermediate -members 13 and 14 of relatively 
. soft rubber having a large volume and low 
damping power, eachof said members being 
65 firmly connected by surface adhesion over the 
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whole of its side surfaces both to the disc part 
10 and to a respective casing part 15 or 16. 
The casing parts 15 and 16, which embrace 
the disc part 10 between them, are attached 
to the hub 12 (in a manner not illustrated) so 
as to be rotationally fast therewith. .Between 
the casing part 15 and the disc part 10, on the 
right hand side of the centre line of Figure. 1 
there are disposed friction bodies 20 which 
act on the disc part 10 under the action of 
springs, as shown, in such a manner as to 
assist in damping torsional vibrations of the 
disc part 10 in relation to the hub 12. On the 
left hand side of the said centre line;, a modi- 
fication is illustrated, in which friction bodies 
21 are supported radially by springs from the 
casing part 16 in such a manner that centri- 
fugal force will assist in urging them out- 
wardly against an abutment on the disc 10 
and thereby exert a" damping action thereon. 
The annular intermediate members 13 and 
and 14 have radial air passages 17 extend- 
in* through them, which passages are in 
communication with the outer atmosphere 
through radially outer and inner apertures 
18 arid 19 in the casing parts 15 and 16. . . _ 

In Figures 2 and 3 the disc part 10a is - 
connected elastically to the hub 12a by re- 
latively soft rubber sectors 22 disposed - 
annularly between the casing parts 15a and. ^ - 
16a The sectors 22 are firmly connected by 
adhesion at their side surfaces both to the 
disc part lOo-and to a respective casing part, 
15a and 16a, feed on the hub 12a. Each two 
sectors 22 are spaced apart by a radial 100 
passage 17a and the sectors 22 may be dis- 
posed between radially extending ribs or 
beads 23 on the respective casing parts 15a . 

^Wi^either of the arrangements described, .105 
the members 13, 14 or 22 may be arranged to 
fill the space within the casing parts. 15, 10 
more completely. Indeed, in order to achieve 
a maximum volume of soft material and as - 
large adhesion surfaces as possible, they may 110 
be arranged substantially to fill the _ space 
bounded, axially, by . the said parts and, 
radially, by the hub 12 or 12a and the inside 
of the clutch linings. : . 

WHAT WE CLAIM IS:— ... U5 
1 A friction-clutch plate comprising $ 
disc part, a hub, casing parts ^ounted on and . 
rotationally fast with the hub. and spaced 
from the disc part which they embrace be- - 
tween them, torsionaliy elastic connection. 120 
means having the form of an annulus or 
sectors of an annulus completely or sub-, 
stantially completely encircling the hub and 
interposed between each of the casing parts . 
and the disc part, passages for cooling air. 125 
extending through the said aimular connec- 
tion means or between the sectors thereof, , 
and means, additional to the said connection 
means, provided between the disc part and a 
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said casing part for damping torsional vibra- 
tions of the disc part in relation to the hub, 
the connection means being made of soft 
rubber or like soft elastic material having low 
damping power and being firmly connected 
by adhesion over their side surfaces to the 
respectively adjacent side surfaces of the disc 
part and casing parts. 

2. A clutch plate as claimed in claim 1 
wherein the connection means substantially 
fills the annular spaces, between the plate and 
casing parts, bounded by the hub and the 

_ inside of the clutoh hnings^ : 

3. A clutch plate as claimed in claim 1 or 
2, wherein the additional damping means 
comprises friction bodies guided on the 
casing and pressed resiliently against the 
disc part 

4. A clutch plate as claimed in claim 1, 



2 or 3, wherein the cooling-air passages are 
radial and open at each end to atmosphere 

5. A clutch plate as claimed in any one of 
claims 1 to 4, wherein the sectors are disposed 
between beads or ribs formed radially in the 
casing. 

6. A friction clutch plate comprising the 
parts constructed and adapted for operation 
substantially as hereinbefore described with 
reference to either side of Figure 1 or to 
Figures 2 and 3 of the accompanying draw- 

JENSEN & SON, 
Agents for the Applicants, 

77, Chancery Lane, 
London, W.C.2, 
Chartered Patent Agents. 
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. -J,-— This drawing Is a reproduction of 
i 5t-itti t j )e Q r jgj na i on a educed scale 
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